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Abstract: Ear injunes and/ori1lnesses
make up only a small.percentage ofthe
total injuries seen by the athletic
trainer. However, if these conditions
are left undetected or untreated, per-
manent eardamage could result. Many
ear injuries involve structures that can
only be viewed through the use of an
otoscope. Although more athletic train-
ers are using the otoscope to evaluate
the ear, there is little documentation
available in athletic training literature
regarding its proper use. This article
describes the proper use of the oto-
scope in evaluating the ear and dis-
cusses the commonpathological condi-
tions that might confront the athletic
trainer. This article will provide a re-
source that can be used in conjunction
with the guidance ofyour team physi-
cian to helpyou develop the knowledge
and skills required for perfomning an
otoscopic examination.

R 5ecognition of injuries or ill-
nesses of the ear is the first step
in ensuring the proper manage-

ment or treatment of these conditions.
Often, the athletic trainer will be con-
fronted with injuries or illnesses involv-
ing structures within the external or
middle ear that can only be examined
through the use of an otoscope. For this
reason, the athletic trainer should be-
come familiar and comfortable with us-
ing the otoscope in ear evaluation.

In 1990, Jones and Harter4 sur-
veyed the directors of the National
Athletic Trainers' Association-ap-

proved educational programs con-
cerning their attitudes toward the use
of the otoscope in injury/illness eval-
uation and their perceived profi-
ciency with this instrument. The ma-
jority of those surveyed rated
themselves as nonproficient. How-
ever, they indicated strong support
for developing and implementing a
formal instructional program for stu-
dent athletic trainers regarding the
proper use of the otoscope.

This article will review the ana-
tomical structures of the ear, discuss
the signs and symptoms of the com-
mon pathological conditions of the
ear, and present the basic steps in
performing an otoscopic examina-
tion. This article cannot teach profi-
ciency with the otoscope, as that re-
quires extended practice and
experience. The purpose of this arti-
cle is to provide a basic foundation
for the development of the knowl-
edge and skills required to perform
an accurate otoscopic examination.

Anatomical Review
As with any evaluation technique,

an accurate otoscopic examination
relies on a good working knowledge
of the involved anatomy and physiol-
ogy. The anatomical structures of the
ear can be divided into three parts:
the external, the middle, and the in-
ner ear (Fig 1).

External Ear
The external ear comprises the au-

ricle, the external auditory canal, and
the outermost layer of the tympanic
membrane or eardrum (Fig 1).2 The
auricle, made up of the pinna and
lobule,2 is an irregularly shaped

structure consisting of fibroelastic
cartilage covered by a thin layer of
tightly adherent and sensitive skin.'
The auricle functions to collect, am-
plify, and funnel sound to the exter-
nal auditory canal.2 The important
anatomical structures of the auricle
are shown in Fig 2.
The external auditory canal, which

runs a course from the auricle to the
tympanic membrane, conveys sound
to the membrane and protects the
membrane and other structures of
the middle ear.2 Although the shape
and direction of the canal varies
among individuals, it usually will be
somewhat curved. In adolescents
and adults, the canal usually will
range from 2.5 to 3 cm in length,5'8
while its width will narrow near its
midportion and widen again as it ap-
proaches the tympanic membrane.8
The outer portion of the external

auditory canal contains the glands re-
sponsible for the production of ceru-
men or ear wax. Cerumen, which is
slightly acidic, helps prevent infec-
tions in the external ear since bacte-
ria do not grow well in an acidic en-
vironment.5

The tympanic membrane is a deli-
cate, paper-thin membrane, which is
nonnally pearly gray in color and semi-
transparent in appearance.2'3'5'8 This
membrane is cone-shaped and tilted
slightly forward and downward, such
that the top portion is leaning toward
the canal. The lower four fifths of the
membrane is referred to as the pars
tensa while its upper one fifth is known
as the pars flaccida2 (Figs 3 and 4).

Middle Ear
The structures of the middle ear

are shown in Fig 1 and consist of the
following:
1. the inner layers of the tympanic

membrane;
2. the ossicles or middle ear bones;
3. the middle ear space;
4. the mastoid; and
5. the Eustachian tube;
The malleus, incus, and stapes are

the tiny middle ear bones referred to
as the ossicles and are located in the
middle ear space between the tym-
panic membrane and the cochlea.
The middle ear system functions to
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Fig 1.-Frontal section of normal right ear.

amplify and direct sound vibrations
to the cochlea located in the inner
ear.2 For maximal vibration of the
membrane, the air pressure behind
the membrane must equal that of the
atmospheric air outside the mem-

brane. The Eustachian tube, which
connects the middle ear space to the
nose, maintains this equilibrium of
pressure.1'2'5 Should this tube be-
come blocked or swollen, normal
hearing may be affected.

Inner Ear
The inner ear, which is not visible

during an otoscopic examination,
consists of the cochlea and the semi-
circular canals (Fig 1). The cochlea
translates sound waves from the ex-
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ternal world to the brain, while the
semicircular canals provide the
body's sense of balance.5

Examination
After a thorough history is taken,

physical examination begins with
observation and palpation of the au-

ricle, including gentle traction on

the pinna and slight pressure applied
to the tragus and lobule (Figs 5a, b,
and c). If this causes discomfort,
you should suspect injury or inflam-
mation of the external ear.3'8 Next,
visually inspect the outer portion of
the external auditory canal for red-
ness, swelling, drainage, foreign ob-
jects, or any sign of injury such as

cuts, bruises, or bleeding.
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Fig 2.-Anatomical features of the auricle, right ear.

Fig 3.-Normal tympanic membrane,
right ear (reproduced from "An Atlas
of Some Conditions of the Eye, Ear,
and Throat" published by Abbott
Laboratories, North Chicago, Ill).

Use the otoscope to inspect the re-

mainder of the canal and tympanic
membrane. As with other evaluation
methods, examine the asymptomatic
ear first. This practice not only pro-

vides a basis for comparison but also
prevents transferring infectious mate-
rial from the symptomatic ear to the
asymptomatic ear.

Select the largest possible speculum
that can be comfortably inserted into
the canal.2'3'5 When inserted, the
speculum should fit snugly into the
outer third of the external auditory ca-

nal with slight pressure exerted on the
tragus and anterior wall of the canal.3
Choosing a speculum that is too small

in relation to the ear canal will pro-

duce a greater amount of movement
within the canal. This increased
movement will cause discomfort for
the athlete and also reduce your vi-
sionary field. The following sizes of
specula are most commonly used:
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Fig 6.-Presence of fluid and air bub-
bles behind the tympanic membrane
(from Abbott Laboratories; see Fig 3).

Fig 4.-Normal tympanic membrane,
left ear (from Abbott Laboratories;
see Fig 3).

adults, 4 to 6 mm; children, 3 to 4 mm;
infants, as small as 2 mm.2'5

When performing an otoscopic ex-

amination, place your athlete in a

seated position with his/her head
turned slightly downward and away
from the ear to be examined. To pro-

vide an optimum view of the mem-

brane, it is often necessary to dis-
place or straighten the canal. Do so

by using your free hand to pull the
pinna upward, backward, and out-
ward. Grasp the pinna at the 10
o'clock position when examining the
right ear and the 2 o'clock position
when examining the left ear. Hold
the otoscope in the hand closest to
the front of the ear (right hand for the
right ear, left hand for the left ear)
with your ring and little fingers rest-
ing on the athlete's cheek to stabilize
the otoscope.2'6 Bracing the otoscope
in this manner prevents sudden sharp
movements of the speculum in the
canal.

Fig 5.-a, Palpation of tragus; b, trac-
tion applied to auricle; c, traction ap-

plied to lobule.

While maintaining the gentle trac-
tion on the pinna, place the otoscope
at, but not in, the ear.5 Then insert the
speculum into the canal as you
"watch your way into the canal."8
Avoid blindly inserting the speculum,
as this can cause discomfort and pos-

sible damage to the canal and/or mem-
brane.3'5 The light beam and focus of
the otoscope are designed to extend
well beyond the tip of the speculum;
therefore, it is not necessary to push
hard against the outer ear.6 The specu-

lum tip acts primarily to keep the in-
strument centered in the ear canal. If
there is difficulty in inserting the
speculum or if the athlete experiences

pain as you insert the speculum, you

should readjust the position of the ath-
lete's head or vary the degree of pull
on the pinna. If the pain persists as

you introduce the speculum into the
canal, even after readjusting the head,
halt the examination and refer the ath-
lete to a physician.
Cerumen present in the external ca-

nal is a common and normal finding; it
may appear red or reddish brown in
color under the bright light of the oto-
scope. Ignore the cerumen unless it
obstructs your vision of the tympanic
membrane. The ear is designed to
move excess cerumen toward the
outer portion of the external canal for
easy removal. Contrary to common

practice, Q-tips or cotton-tipped appli-
cators are not recommended for re-

moving cerumen. They usually drive
the cerumen further into the canal.

If the cerumen becomes excessive
or hard and impacted, you can loosen
the wax with a few drops of dilute
hydrogen peroxide.5 There are also a
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number of commercial preparations
available for this purpose. Do not put
hydrogen peroxide or commercial
preparations into the ear if you sus-
pect a perforated membrane. Doing
so can cause permanent hearing loss.
Once the tympanic membrane

comes into view, you must tilt or ro-
tate the speculum to view thelentire
membrane completely. This is simi-
lar to trying to view all corners of a
room through a keyhole.5 Usually,
the posterior inferior portion of the
membrane will not be visible because
of the angle of the drum and the
shape of the canal.
When inspecting the tympanic

membrane, there are three important
landmarks to identify: the malleus,
the light reflex, and the annulus.38
Because of its attachment to the
membrane, the malleus is easily iden-
tified during an otoscopic examina-
tion. The handle of the malleus, or
manubrium, is the most prominent
structure seen and appears as a nar-

17

row, opaque band extending inferi-
orly from the short process of the
malleus toward the umbo located at
the center of the membrane (Figs 3
and 4). The manubrium will angle to-
ward the 2 o'clock position in the

Athlete's Name:

Sport: _

History:.

right ear and the 11 o'clock position
in the left ear. The light reflex occurs
as a result of the otoscope's light
beam reflecting off the semitranspar-
ent tympanic membrane and can be
seen as a wedge-shaped bright spot

_ Date: _

Position:

Mechanism of Injury/Illness:

RIGHT EAR LEFT EAR

External Ear
normal appearance
tragus tender with palpation
auricle tender with traction
redness
swelling
cuts or bruises present

Ear Canal
normal appearance
tender with insertion of speculum
bleeding or drainage present
redness
swelling
foreign body present
excessive wax present

Membrane
normal appearance
unable to view due to wax build-up
retracted
bulging
red
air bubbles present
fluid level present
perforation

Hearing
normal
decreased

Impression:

Fig 7.-Perforation of tympanic mem-
brane (from Abbott Laboratories; see

Fig 3).

Treatment/Recommendations:

Referral to Physician: Y/N Physician's Name:

Physician's Diagnosis:

Physician's Recommendations:_

Athletic Trainer's Signature

Fig 8.-Ear Examination Record.
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originating from the umbo (Fig 6).
This light reflex is normally located
around the 4 and 8 o'clock positions in
the right and left ears, respectively.
The third landmark of the membrane,
the annulus, forms the outer border of
the membrane and serves to attach it
to the external canal.

There are several other structures lo-
cated just behind the membrane that
are often visible during an otoscopic
evaluation. The junction between the
incus and stapes (incudostapedal junc-
tion), located at a much deeper level
than the malleus, can occasionally be
seen through the upper back portion of
the membrane (Figs 3 and 4). As shown
in Figure 4, the chorda tympani nerve

can often be seen passing horizontally
across the middle ear just between the
long process of the incus and the handle
of the malleus.
When examining the membrane, in-

spect it for clarity, color, and posi-
tion.5 As mentioned previously, the
normal tympanic membrane should be
shiny, pearl gray, and somewhat
translucent. In its normal state, the
tympanic membrane appears slightly
avascular; however, after physical ac-

tivity, prolonged examination of the
ear, or in inflammatory conditions, the
vessels of the membrane may become
quite prominent.2 The position of the
membrane should not bulge or retract
inward. With practice, you should
learn to look beyond or through the
membrane to inspect for the presence

of fluid or air bubbles in the middle ear

space (Fig 6). Always inspect the
membrane for marginal or midsub-
stance perforations or tears. Perfora-
tions will usually appear as round or

oval holes through which a pocket or

dark shadow can be seen (Fig 7).3,8
You should functionally test the

ear after completing your otoscopic
examination. Perform a simple hear-
ing test using your voice as a stimu-
lus. Begin by whispering numbers or

short phrases at a distance of 1 to 2
feet, followed by a louder spoken
voice if the athlete is unable to hear.
During this test, ask the athlete to
cover the opposite ear completely
with his/her hand and be sure he/she

For the most affordable isokinetic testing and
exercise system availoble,teom a previouslyowned
Cybex II or II+ with the HUMAC computer system.
If you already own a Cybex, the HUMAC can be
odded to your machine. Call 617-894-7751 for
our free brochure and informotion on used
Cybex equipment.

cannot see you talk.3 Figure 8 illus-
trates an ear examination record that
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Table 1.-Summary of Otoscopic Findings

Finding Possible Interpretation Possible Pathology

Red, tender canal Inflammation Otitis externa
Bright red membrane Inflammation Otitis media
Yellowish membrane Pus or fluid in middle ear space Otitis media
Bluish membrane Blood in middle ear space Skull fracture
Bubbles behind membrane Fluid in middle ear space Chronic otitis media
Absent light reflex Bulging of membrane Otitis media
Oval dark areas Perforation Rupture of membrane
Malleus very prominent Retraction of membrane Obstruction of eustachian tube

can be used for documenting evalua-
tion findings.

Postexamination
Following each otoscopic exami-

nation, thoroughly disinfect the
speculum tips. First scrub them with
hot water to remove all wax particles
and then soak them in a covered dish
of rubbing alcohol for 10 min.6 Dis-
posable speculum tips are also avail-
able and may be more convenient
than disinfecting the tips after each
use.

Common Pathologic
Conditions of the Ear

Illnesses
Otitis externa, or "swimmer's

ear," is an infection of the external
auditory canal and is a common in-
fection seen in athletes.1 It usually
results from prolonged exposure to
the water, which creates a moist en-
vironment for bacterial or fungal
growth.7 Otitis externa causes the ca-
nal to become red, swollen, and ten-
der. The canal may also become
edematous and filled with a foul-
smelling thick gray or white exu-
date.7 The athlete will experience
pain when the pinna is tugged or the
tragus is palpated. Once you suspect
this condition, refer the athlete to a
physician for antibiotic treatment.
This condition may be prevented by
regularly using a commercial drying
agent such as Swim Ear or a mixture
of alcohol and water following pro-
longed exposure to water. Swimmers
can also use a hair dryer to dry the
ear canal after exposure to water.

Otitis media, an infection of the mid-
dle ear, often follows or accompanies

an upper respiratory infection. Symp-
toms include pain without tenderness
to touch, a fullness or roaring in the ear,
a feeling of pressure, fever, hearing loss
with the sensation of "being in a bar-
rel," and, sometimes, balance distur-
bance. The pain or pressure will usually
subside almost instantly if the tympanic
membrane ruptures.7 Otoscopic exam-
ination of otitis media reveals a red and
often bulging tympanic membrane. As
the membrane bulges, the light reflex
becomes distorted or absent altogether.
If the Eustachian tube becomes ob-
structed, the middle ear space will be-
come blocked. In an attempt to equal-
ize pressure, the middle ear space will
begin absorbing air through the paper-
thin membrane. This creates a vacuum,
which, in turn, causes the tympanic
membrane to retract. During an oto-
scopic examination, this retracted
membrane will be quite obvious as will
a yellowish fluid level or a collection of
air bubbles behind the membrane.4 Ta-
ble 1 summarizes the common abnor-
malities that might be found during an
otoscopic examination.

Refer all athletes suspected of hav-
ing an ear infection to a physician for
proper treatment. Untreated infec-
tions can result in permanent damage
to the ear.

Trauma-related Conditions
The basic construction of the auricle

provides little or no room for the accu-
mulation of fluid or blood between the
skin and underlying cartilage. Defor-
mity of the ear can result from an injury
to the external ear which produces
swelling of the auricle. An auricular he-
matoma, also known as "cauliflower
ear," may result from a contusion, re-
petitive friction, or twisting of the auri-

cle.1 This condition, once common
among wrestlers and boxers, is not as
prevalent today, due to the improve-
ment of protective head gear. When
treating an auricular hematoma, apply
ice and compression to prevent or re-
duce swelling in the auricle. If swelling
or hemorrhaging continue, refer the
athlete to a physician.!
The tympanic membrane can be per-

forated by the introduction of a foreign
object into the ear, a sharp blow to the
head, a sudden pressure change, or ex-
posure to an extremely loud noise. A
perforated membrane is not a medical
emergency and usually will heal spon-
taneously1'2 within 3 months.2 How-
ever, you should refer all athletes with a
suspected membrane perforation to a
physician for proper care. Water enter-
ing the middle ear space through a per-
forated membrane can result in perma-
nent hearing loss. For this reason,
advise the athlete to prevent water from
entering the ear. You can place cotton
in the ear to absorb drainage; however,
be careful not to push the cotton very
far into the external auditory canal. As
a general rule, consult your team phy-
sician if you are unable to see the tym-
panic membrane during otoscopic eval-
uation due to swelling, wax, or
drainage.
You should evaluate the ear for pos-

sible injury following any type of head
injury. Ifyou notice blood in the exter-
nal auditory canal, you should always
consider the possibility of a skull frac-
ture. Bleeding in the canal, however,
usually results from canal lacerations.
If you see blood behind the membrane
during your otoscopic examination, re-
fer the athlete to a physician. Addition-
ally, if you notice cerebrospinal fluid
draining from the canal following a
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head injury, you should immediately
refer the athlete to a physician.

Conclusion
As mentioned earlier, this article is

not intended to teach proficiency in
the use of the otoscope. Like any
evaluation technique, otoscopic eval-
uation requires extended practice to
develop and maintain proficiency.
The details discussed in this article
regarding the subtle findings of oto-
scopic examination are intended to
be of use to you as you continue re-
fining your skills with the otoscope. I
recommend that you contact your
team physician and/or local ear,
nose, and throat specialist to obtain
professional guidance and instruction

in the proper technique of otoscopic
examination. Remember, you must
gain experience looking at many nor-
mal ears in order to accurately rec-
ognize abnormal findings.
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